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MONTHLY NOTICES 

OF THE 

ROYAL ASTRONOMICAL SOCIETY. 


Vol. XXXII. March 8, 1872. Xo. 5. 


Professor Cayley, President, in the Chair. 

Rev. Samuel Jenkins Johnson, Upton Helions, near Crediton ; 
George Walter Roberts, Esq., Gomersal, near Leeds ; 

Alfred Herrtage, Esq., University College, 

were balloted for and duly elected Fellows of the Society. 


On a Pair of Differential Equations in the Lunar Theory. 

By Prof. Cayley. 


I consider the differential equations 
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which when j = k = 1 give the following equations in the lunar 
theory (D = t — m t) : 
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^1 is given.by M. Delaunay only as far as m 5 , the additional terms 
of - and expression for £ were kindly communicated to me by 
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+ sin6D (f iim. + SSiSZ.'rfN 

\Oi44 107520 / 

(Delaunay, t. xi. pp. 815, 836, 845.) 

To integrate the original equation? write 

e = 1 + ei + e-j + • • • 

V = t + V x -r «*., + ... 

where the suffixes indicate the degrees in the co-efficients k 9 j 
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3 equations for 
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where V n , U*, P n , Qn do not contain ? n or v n . 
equation we have 


From the second 


+ 2 + U n — ft n + J* P R d t , 

where Cl n is a constant of integration, the integral J'V n dt con¬ 
taining only periodic terms; and then adding twice this to the 
first equation we have 

+ £» + Y» 4- 2 Un = 2 0,} + + 2 f P n dt 

at at J 

which determines % n ; and substituting its value in the other 
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equation we have ~~, and thence v n ; the constant n r is deter- 
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mined so that -jj - 1 may contain no constant term. We have 
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Prof. Cayley , on Differential 
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In particular attending to the values of P 1? the equations for 
| l5 tq are in their original form 
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stant term — 3 n 2 — k rtf 1 ; this must vanish, or we have 
= — and the equations thus become 
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which are the accurate values of g and iq. 
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Expanding as far as mP we have 
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which fory = h is « k (~m 2 + ^m 3 + + i 2 ? + ±1975 A 

I have, not in general, but for the value j = calculated and 
as far as w 6 ; I have not made the calculation for ^ and v\> but 
their values may be deduced from the foregoing values of g, v; 
the final expressions (when j —h) o£ ^ = 1 4- ?l + ?2 -fg 3 -f 
and v, = t -f v y -f v z + v 3 . . . are 
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Prof, Cayley , on the Orbit xxxil. 5, 
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which for k = i agree with the foregoing formulas (verifying 
them as far as m 5 ) ; the present formulas exhibit the manner in 
which the expressions depend on the several powers of the dis¬ 
turbing force. 


On the Variations of the Position of the Orbit in the Planetary 
Theory. By Prof. Cayley. 

It has always appeared to me that in the Planetary Theory, 
more especially when the method of the variation of the elements 
is made use of, there is a difficulty as to the proper mode of deal¬ 
ing with the inclinations and longitudes of the nodes, hindering 
the ulterior development of the theory. Considering the case of 
two planets m , m!\ and referring their orbits to any fixed plane 
and fixed origin of longitudes therein, let 0, 0' be the longitudes 
of the nodes, <£, f the inclinations (p = t an </> sin 0, ^=tan </> cos 0, 
&e., as usual) ; then the disturbing functions for w! respec¬ 
tively are developed, not explicitly in terms of (p 9 <j >' 9 0, 0^ but in 
terms of tb, the mutual inclination of the two orbits, and of ®, © 
the longitudes in the two orbits respectively of the mutual node 
of the two orbits ; <b and ©, ©' being functions (and complicated 
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